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(Dmmmmm<Dmm^m^^m^xh^xh, mi(Dmmmmm<Dmmm^mmm 

[0020] tat, ^lo^Bji^ms^cD^ffiii^iiaifij^i-s^^^j:^. m^»^m 

^W3t$-&5ri:^-t:^5 o -(D^m^^gJl Steffi V^^^^i^ir 
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si, 6i, 71, si, 91, ioi, in, 121 mmw.%nM^^m- 
3 m%^mm 
5 mi^mmmmm 
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209 $£2<DytmM&M 

211 Xffifl®! 
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WO 2005/081324 



10 



PCT/JP2005/000142 



[0027] (Il^ilCOV^T©I»l) 
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[0029] i-2. mi^mmmnm 
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[0030] mi<vmmmmmte, mmmm^um^^, ito, mm*. Rx^m 

10 20 — 5X 10 2, cm~ 3 ^^(D^y^^T/^^^^^^>'^V^ofc^IIIB^^il|, 
500— 1300nm^^-C*>5o 
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m&m&m? hf^> 0 r^vmrnti^xi^miti-hv^^. t^~t s ^mit* 
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[0035] mi(Dmmmmm ±^m^^me3^ mmm nn<DM&kmm^ mi^m 
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[0040] MP^¥^¥^3. 13/zmOT^fc5C£>W£U/^te N 3. 13^^ 

p§po5pi^#^oTPS(cov>T{i, ffln&ffio. 8— 37%-e*>tLfi, #^Pfi^£*L 
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[0044] 1-5. ff^OigBJ^SJi 

[0045] r<z>*g\ mmmmm^^-hm^^<-r^t^x^<Dx\ ytm&m 

[0046] £/c, ^2o^i3g^m®^iKi¥{i, ^io^Bj2»m«j: | 9 i i>^<^-r§^^-e-t 
. mmmmm^<Dmm^mmm<D^T^i^<^^t^x^^ 0 

^<mt^^\ lot, ^<d^, {&v— M£#u bs-m-x^ ^im^®^^ 

[0047] JMW^Cte, W>2.<DmWMnm<DWkm-t. £?£b<W:, 10~100nm-e&5 o lOnm 

[0048] 7K*3, m2(Dmwmwg%mx-z>tM&. mKommm^mcDm p §p«^2(D^n^ 
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[0050] &*3 X ^1S.TJ«^2^^K^*S«. ^r^^$tVfcV-hS^t^5— 25Q/Dtr 
' ^»^T\ S5V^3Sifl«|5Sra^t-C#, 25Q/D^T-efetb^ XJ&ffi 
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[0052] 2. $£2<DMti5MWi 

[0053] ^i©ms^o^tR±tc % 3tm^^e^^bTVN^oT% ^a^^iitcAM 

[0054] 2-1. 3fefa3Eife® 
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[0055] J:3*tfD4r^frJiS:*^-f Stt^UTW:, isy^m<Djtm*mte, isV=>f\z. 

fhh(Dm.mt\^x\L MBEfe x cvDfe, ^s^au 

SCVD, ^^M7-fir— CVD, MOCVDfe^^S^Jf btbSo 
[0056] ^mlg^S75 s 7K^{bm^^^y^>'^fflV^T^$tt/cpin^^^^5m-^^ 

[0057] ^m^mSfi, pM^ft:®^tJ ? iM¥^aS.t^n^^#:e^^^, %XM 
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[0058] *£ % im^m&m mm&m)<Dmm*. ^m^n^h^^^^K %mm 
[0059] lEtiitt, mmmfr'Pte<thimsi±&h&£<. ft&Mm&*$<mmm 

[oo6i] 3. m3(Dmw.fttn 

m^Mmmmw^. mm^m^mt. mmmmmt^(D\mxmm^ti^ 

[0062] *IS^il^^lS)fetf^gt{i, It©5felttl^tt501:\ # 

7tm^^ili-<}'IJ^v^3t^^^;^^^^#JLTSJt$«I:^7J^^, at^^ts 
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[0063] tat, *nmjtmiz&z>mmmytm.m&mmte. vm-rttmytnmmm (a 
&wi>*bMi<Dytn t m&m. m2<Dftm&&mti&j&o )<D^fj:<thim^mmti 

[oo64] mi<D*mm}-z. mi<D*mm\^vtz3t<D--n&&iMu mo<D%^m^^ 
tub, mi<o^mm^htftx^m<o^tm^m (Mi<o%mm^m)—<Dxm%m. 

[0066] mi<D^mm^M'$itvb¥T®ibL,xi-z, 'j>?£<bhmi<7>tpmm£'9mmmmMm<D 
%n~&&m (m2(D^m^m)i>mm.^^ft^n^^^x^Rnwm^ 

2o-r-fc«9.rc0^^fci-W^ffiV>Sr^^M^UV\ 

[0067] ni<D^mmte. wt-tt. mix\*m2<Dmmmnzmtmm<DttmRxmm&m 

[0068] ni(Dtpmm<D¥-m%m-£, 5—500nmXh^b^m^<. £Wi£L<mO~~ 

[0069] fgio+raiitt, mi<D*mm&&&irzim<Dftm&&m&m^mMirZ)j:? 
mnm^^m^mmxmmir^b^x'omMir^b^x^o r 
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[oo7o] m^mmcDmam^ mKDmmmmm^mnutmm^m^m^^m 
, ni<D*mm(DmmMt£mmmfrfa±-tz><DX\ M2<Dytn : m&mxmmx%z> 

\z.m?L.z>z-bmj-£^\ 
coon] M2cotipmmte, f%ixtem2<Dmwmnmbmm<DtfmRifm&*m 
v^^i-&r<^-e#5o m2<Dtpmm%WLrt2>^b^£<9, ™« £{fc?»-M& 

mw-m mx.it, mi^m^m(Dnm^m^mb, m2(D%wm&m(Dvm^m 

xzz> 0 *fc, m2(Dtpmmte. nic>ytmm&m&&&^ m20)ytm^&m&m 
&-f%m^, mi<vytn^w±mfty*-i/&^rt%<vzmmtt^bfrx%z> 0 ztvh 

[0072] M2<D<pmm<Dmmi, mi<v^mm<vr$nnx<DmmmRxfmn^sixft<DU 

[0073] ^m^2(Z54 ] TOS(7)^®^^^tL-CV^IU]a»s ^1^^203t«^m/i 

, %mm^<tt^bxftm^$}?k*mfr. ^m^mi^m2(D^m^mx 
mmx^%m^m^-r-b^x^^ 0 
[0074] ^2o^mi5miSfi, nixtem2<D^mm(D±.\^mf&£fhz> 0 m2<D%mM^m 
^ %2<D%m^m.x(o%m^^mbmm(D^mxmipiir^>z.b^x^^ 0 
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[0075] mmwmmte. m2<D^tm^^m±^^ti^> 0 mmmmm^ m2<Dmmm 

[oo76] ^i^Mta^ %m^^<DM^^mmm^tu^mm^n^t^x^ 0 
[0077] (m2(Dmm^^^x(Dmmnm) 

z>o %mm&mte, 2mx&>oxh. 3mu±xh<>xh^<. ^(v?h<Dmmi-z>^ 

[0078] ^2co^0^<7>^)iM3tm^^ett. ^^(-{*, mf£\ ^T^fi*relii&£ 

[0079] i. mi^mmmm(^~^-^hu-hmmm) 

m2(Dmn<Dmi(omi^Mm\^^>%mM^^m.\'t. m%^mw^. mmmm 
mnm, mm^MM^m^xim^nmm^^m^m^xmx., mm-r^p^< 

ast^ ^tt«±{-^ mmmmmmm. mi<D%,mm&m, ^f^m. m2<D 
ym^&mRvmwm.mm&^m'^&Mxmx-. timiri, ^K^ioor^ 
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[0080] 1-1. «f£&tfc 
[0081] 1-2. fum3191^1!S 

m. ^fficvDfe. MOCVDfe, yVv^Vv-Su mtJfife, ^tV— 

[0082] *fc, sfrffisw#«i^*ia^r±, noa*s^^HTv^J:v\ 

T,^^m-@^^mi^3t«^e^^2^^m^®rtw^Ki:^ 

>y\sXW£h&&J&irZ>o tontfyte^y^>?\tt^iy^ytf*kVXAxte¥(D^ 
F x SF ftif, ^^^LTCCK SiCl^iSSfflV^^nSo BtlfE^^h^i^^ 
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[oo83] i-3. fgi<D3te«3Eijyi 

xi>&t\ ±&(D&¥mfcm&nf&-rz>ttntvxn. ^v^m^m^uw-, ^ 
Afiftfg^ywb^i^ftWHi-^^ 

K^7^# Wii-vii&fb^^ 

5o ^tbbOiSifei:U-Ctt, MBEfe, CVDiSfc, ^H-Hfe. ^W&U ^ 

TSSfflV^Cl^dS-etSo -kfBCVDfe^UTte, ^ffCVD, MECVD, 

[0084] i^tt^i^atew^ifes^^s^fW^bTTK^bT^/^T^^y^ 
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^tz.^)^^^m , Km\'^xhx\\ 
[0085] ^ is^^s {jmvm) (ornrnt, m^m&fb^(Dx\i^\^K 

mm&wzio+£\^t, %&imM*mu-tz>z.t, Rnmm^h^i&m-r^t 

teftfevkmxizf&^cfr. ^(Dmmfe, ^m^^mm^m^^^mmxm^^m 

[0086] i-4. tpmm 

mitiir%£?iz'pfj;<bhi^<Dmnm>mzm£thx\,^ 0 mnutn, <pmm%&£f 
ir^mi(D^m^mtm2(Dytm^^m^mmir^^i:m^^txh^o xvm 

£?t£m&*?. mi8\z.^-tx.?\z., ^(D^mm^mowm^nm^tix^^m 

mi(D^m^mtm2(Dtftm^m^m^x^m^^x^^x-hx 
v\ ^ ma^<Dm. j&fts imx, texifmmxm^x&Zo ^mm^p^th 

j&-tz>ffi nuco^^x^^t^mwir^t^x^x. m2(D^tmm^m^ 
(DAMft,A%mffi'tz>-ttfx%z> 0 t^oT, mi<D^tm^mtm2(Dytmmmm 

zmv, ^mxfr^xt>m$kx&^>xh£^\ 
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[0087] £fc, mm. m<D%mwtmmfe. mmm&&±^^n^M&&tvz><D-z\ m 

^mmx^ztitb. %m>m%$)im^ ^mmm^mm^mm^n^t^x^^ 
m\^fo. ^mmm^M^\z^nx^mmx<D^m^m^^ti^), %wl 

iRmU(Dfc^^500nm^XT(D^mmmm^^\ £90£b<telO— 200nm-C 

w-mmmt. n&mmm.. %^msm. w^m^mmmmxmmir^t^ 

[0088] 3^ ^mm<Dmm\a-£m£h&h^x'k£\<\ ^mm^mm^m^Mm^x^t 

wi^^^^xm^ir^mmm^^n^±^^tmx^^tc^,mmm^ 
m^mw(om&?j)mfa±timnx%z>frhx$bz> 0 ~(Dw&w>mz. mmmmm 

WE^l^&ffftZ)&£frhX\/^&W>-filz.'<~i. ^(D\^&Mty\&$\^MCMty:X&>^Xt>£ 
[0089] ^p^jg^^-f-^^^M^^^^bT^. <P-f£<tt><Pmm£<OhKAMtI?L 

ttm^fe-rzytm^m (m2(D^m^m)x^m.^m^M:mm^^^x 

x\^z.t(D2^xm . ^(D^i^mtc-rummj^^o mmmmmm 
mtmm<vttmRTfm&zm\<^xrfmirz>^tftx^z> Q m^ncomm^mtvx 
ra, mmmmmmm^mmmdh^^i^tmm^^m^^^t^x^^o ^x 
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[oo9o] i-5. ^ mm am 

^mwrnxmrnm^m.^mm^mmmm^tm^^mm^tzm^-i^ &m 
vtzb%<D}tmiz£<>xjktbz>z-k&x^z> 0 ^x\mnm(owmmg.&M<t£Z>£? 

L<{il6— 63%-e*>5„ 

[0091] i-6. m2coytmM&m 

/ m2<Dytm&&m\$., ^mm(^mm±^m2(D^mmm^^tix\ / ^m^ 

itm^mt, mi(o%-mM^mbmmxm, mm^^-r^m^^x-h^^, % 

(D^'tt|gm®i:m2(D5fefl;i5m®^m^^^:^%^5#^, ^^(D^tt 
$t*^A, Bi:i"^.^> A/B/^, a-Si/a-Si. /x c-Si/ u c-Si, a-SiC/a-Si, a 
-Si/a-SiGe, a-Si/c-Si, a-Si/ /z c— Si, GalnP/GaAs. CuGaSe /Culn 

2 

n 



WO 2005/081324 26 PCT/JP2O05/000142 

i 

[0092] ^r-ete, m2(D^m > ^mm%:m^-r^mmtnti,x7^m^m^^>v^( 

xMm\^ibpin(Dim^mmvx^mir^ 0 ^x\ nip(D)mizmm\^xmm-r^th 
-*jmx&z>fr, *:<Dm&\-±, ^l^mm^m-hnipcomizmmi^x^^wtbit^ib 
-ff£t>ib. mi<Dytmm&mtm2<Dftn^&mxm&^fa(Dm~m$bi=> 

mw-m\±, m^m^m^x\^^mit^^>v^>^m^x^ 0 tctd 
u mmm^M^mi^xhti}^ (pm(D^m,m7im^^tix^^x-hx^\ n a 

[0094] m*m&m om&m) omm-t, m^m^n^h^xw^ 3tm^ 
^ma^^M^bv^ ^btc, mi<D%mm&mx^$Lir&ytmm&bmm(D%'m 
mmtfevtrnxfe^^ztb, ^<Dmmi~i. ^m^wmm^m^^^mmxm^^ 

[0095] 1-7. MWWm.M 
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» 

o 

[0096] mjsn&mtt. »*u<«, isiiiiii. ^ms^^j[ii-»^T^x.5o 

mmmmte, i-2x^tcmmmmmmmtmm<Dun^xfmm^xnmir^ 
[oo97] 2. m2(D%mmm(^-y^h\y-hmmw) 

wtm^h. ^n^nmi<D^tn^m, m2(D%mM^mt^-^ 0 ) «u fulfil 

«»®, I 3 BBS, fg2©3te*3EiftS. SW*M».t5^yyK«*S:3.oHHcfi 

[0098] 2-1. £^ 

£7i. #7*. W^tt<7)il^ : F-7^(#M^\ PET. PEN 

[0099] 2-2. miRxim2(D%m^m 

mi&x$m2<Dftmm&m<Dm&Rxrmmxfetet*i-z. nwmmi&mx^^tz. 
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[oioo] 2-3. ^r^ii 

f m ji t«Ra&*ife*if x ^ i ^> ni£»ii8*c3* <oi><?> t mmx& 

[0101] 2-4. SP^ili 
[0102] 2-5. ^UyKMi 

3. ^eo-fi, 

_h^oii(9, miSL^2<D3tm^ii( c t , p B ie^^i-simo^;m«)i)^ 
ffl-rswfc36s-e#s*^-e*>s. »i».u j »2<D3temaEife»( c i 3 rae**fci^i-s 

[0103] /j*3, mi<D&mfc^^x<D®.wte. *<DmwizBx,ft^my. m2<vmm\^\<^ 

[0104] OT. MlRX$m2(D&W<D'MffiM$:m i W-fZ)o 

{m\(D^m^^^x<D'mmm) 
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mmm 1 

[0105] gr, m<?>&m<Dntem&ist.m'rz> 0 

[0106] mat. mMMi^zftm&&mwmmm%?F-rmmmx~hz> 0 ytnm&m 
[0107] j^t. eh^wc, ftm^&mmmmm<Dmm^m^^^xwtW'tz>o 

[0108] H2tt, ^»2^?>3 , fim^^-SfflS«21^-rrr®lll-efc^ 0 ^»J1^(D 
S^tt, fi©SKItl5±lc, IBi«>SM9|t«JB5<DBHPSP7iS:«aii-5fg2© 

[0109] ni60yii:i^«tcuTigi©SM3HtJi5*-e^^u^. mi(Dmmmmm5± 
[ono] m 2<Dm m mmm 1 1 *j&mjfiM <om m mmm ±fc<Dz/—hi&w-± 1 5 q / □ -e 
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[0111] aw*«HO*ifi^JKS:»»ln:W-<5^:«), ^«M*5i^-7-P^^gR« 
3 

[0112] H3tt, nfi6^j3^53tm35iHSS3i^i-»fisia-e*)5o 3te®&ife^ft3i-e 
si 3b, R.xfinm¥m>fcmi3c&z<Dmx*mm&tix^z> 0 mmmmmisxi*. m 

[0113] £TF. H3^ffiVNT, 3tm^^m31(D^it^^oV^t^0j]i-§o 

4 2 2 6 

si&mj&uto ftt, jE^w^{csiH , h ^ffiv^i§y^ B e B v'y=ivji^jf:$2. 5 M 

4 2 

mT-niu, m*mi£mi3b&j&j&i,iZo mn^^siu . h , ph %m 

4 2 3 

^&jii3^f&£*tft 0 Sint(DS«?aU4#^ <Dj&iz.is^X2oox:kvtto 

mxmm^xmmMwmmmi5a&Kmu ^£ff£5oonm-e±£fsuc>» 

1BJil5bSr^fi3tL, 2jf^-^^-frTa®«#iil5,>b/-c„ «±OIStcJ;!9, &3fet£ 
^3<ffl*»e>3tS:Al*i-53te«SEJjl«fli3lSr»iatb*:. 
[0115] #bfb/c3tm^^^ll31(^AMl. 5(lOOmW//cm 2 )BS|v-t^T^*5lj-5)ir/^ 
^^lcm 2 <D^r5f£-a;EE#t4%ifl!j^bfetC^, $S*&fi|fllM!Sl£{i26. 6mA/cm\ 
Mtt«S«BEW:0. 52V, Jf0^H-7-«7O. 1%, 3tm^ifeSft^tt9. 7%-Cfcofc. 
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[0116] H4tt, nmm4iz&&ytm^&mw4i$:^-rmmm-vtbz>o 3fc«^&se4m 

[0117] #btt/c3t«^^e41(7)AMl. 5(100mW/cm)Jllt#&#Tfcfett5i^ 
ffi^lcm 2 Om^-mJ±#14^?i^:bfc^w^>, ®»m«ift5Ett26. 5mA/cm\ 
M*«S«£EW:0. 53V, 0%, 5t«**a*»10. 3%"C&ofc 

5 

[0118] H5», mfe«5^«sassi3te«agifts«5is:^i-»f®E-cfc«o tss^t 

4 2 2 6 

4 2 

-CJt3»b-C, iS^Wf 23b£^J&Ut 0 fisOPtffc^SiH % H , PH £fflV\ 

m^&m23&Km£titco mmm<Dmm^mz&* <Dm^^x2oox:tvtz 0 
[0120] m^. mmm3^m^mmi3&mf&^±(Dtm^m*x\ m2<D%mmmm25 

[0121] a-b^xa^j;o.^3fei4S«3W^7fe^AMi-6^«s^m^^e5i^ 

[0122] #^tLfc=MSS3t«^^^fi51<DAMl. 5 (lOOmW/cm 2 ) M*tekWT\Z.i$tf 
Sir^tSfllcm 2 om»ft-«ffi^'t4^?PJJ^L/c^^, ®#&«at*^»413. ImA/c 
m\ HtfcJB«JB*l. 35V. ^HT-ii71. 8%. 3t«3Etfe3iJ^«12. 
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mmm 6 

[0123] mm. mmm6^&%mmmftmm&mw6i&^mmm-?hz> 0 mmmstfD 
i^it, miRxf$&2(Dytn&&M23. 25com^ico^mm27^m^nx\^ 

[0124] WTs H6£/BWC\ a»M3tm«Jj^«61«>K3t*fe^oV>TtftM-r5o 

m-etiLti ico mm 27^nm^ a 

o 

[0125] #^ttfc^SM^m^^®61(DAMl. 5(100mW/'cm 2 )HSM^#T{-*3tt 
^)-fe/Vffi^lcm 2 (Dm^-miE#tt^^JSbfci:r^. M^m^^«13. 3mA/c 
m 2 , ffltkttimmtl. 38V, ^H^-^73. 1%, 3t«^^J^«13. 4%-Cfco 

fee 

[0126] ®7te, ^jte0S7l^53»a®3t«ag*S«7lSr^i-»fiSS-C*>5o ^WD6i:(D 

jfcvM*, mi<^ c t , ^)i27^, miRxfin2<Dytm&mm23, 25&Kwz.mm.-rz>£ 
[0127] j^t, m7&m^x, mmmftmm&mm7i<Dm&%mz.-D\,^xm.m~fz> 0 

m-eitftb-C^l f mm 27£^j£Ufc 0 

^l(7)4 I PHlii27^®^)^^>'^, ^Ji^i)l(7)^l(DSBJ#®S5(7)^ 
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o 

[0128] fiJIJiOXSt-Wx SMlS3flJ^e»)t^Altt?)iIS)ttI^t71^ 

[0129] WWxfc*«S3te*^*lS»710AMl. 5(100mW/cm 2 )9S|t^#T^*5ft 
tt/l'm&lcm 2 <Dnm-W3Zft&&M7£l'1ZtZ.Z>. m&W.m&mtel3. 7mA/c 
m\ HSfcflSWBEttl. 37V, W#;m z ?W2. 9%, 3tm^*a*»il3. 7%T?fco 

8 

[0130] Bl8tt, Hlfiiffil8tc«55»SSl3t**ija6itt8i«:*"t-Wfffiia-e*>S 0 H»iJ7£<D 

3£V^*. 21104^/127^ *2<D3fe«aE*Ji25i:©IIB^, Jgl£»™Ji27(D§fl P 
*aS29^*«i-5jg2©' : t'lffl«33dS^$^T^Sr.i:-e*)5, 

[0131] £jlt, @8Srfflv^ mmmftmm&mmi<Dm&xmK<>\,^xmM-fZ)o 

nj£0>j7i:pic*-ife-c, mi(D^mm27^mu mi<D^mm27^y^ 

#C^. ^2<DS0J^ffiSllil^^M&-e^bM#^ff$l5nni-t:^LT^2 
— -C N ^2(D^^J133O^®0^f¥*ffl^^ ; 5fe^, 3te^gH1M&i3«fctWS( J F- 
M27<Dm n^29^^LTV^^#a>o;fc 0 

o 

!^±(OXm^i^.S^S^3{IiJ^^3fe^Alti-^fi)iM^m^^S81?rM 

[0132] #btbfc^@S»3t^ife^®810AMl. 5(l00mW/cm 2 )fiS|t^T^it 
S-fe^ffiSfilcm^mSiE-mBE^SrMJfeLfcirw^, $S*&m8fE3E&!*13. 6mA/c 
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mmm 9 

[0133] ni9tt, mmm9iz.i%%mmmftnm&mw9i&^mmm^$>z> 0 mmimt(D 
Bv^^t, ^mmmx^ mmm2xnhfh^mu±^ ^io^m^ms23i:, w,2 

[0134] ^i^3fem^iS23, m2,<D%nM^M2b^ Rx^mmmmmis^ mmmstm 

[0135] mhfykMmm%nM^mm.9l(DAMl. 5(100mW/cm 2 )^tt^#T^^tt 

%±;vmmicm<Dmffi.-mfrw&*mMistck^, mmm^^is. omA/ c 

m\ WSfe*S«JEttl. 36V. ^HW72. 8%, 3tmi£&$)*tel2. 9%-?fco 

/Co 

10 

[0136] iniote, ^»i)io^^s^sM^m^^eioi^-rrr®ia"efc§o 

[0137] ^lCD^m^^ii23, ^2(D^tg^S25, HKD4 , p^)f27, &t^Kffi®^JIl 

%m m m^t-m^mm 1 o 1 ^mrnvr^ 

[0138] #^tL^IJSM3't:m^^^ei01(Z)AMl. 5 (100mW/cm 2 ) RBM^#T^*5 
{t-5-fe^ffi^lcm 2 rom»f£-mffi#'l4^^J^b^li:r^>, M^m«^«13. 2mA 
/cm\ MSfeffimBEttl. 39V, ^B^«73. 5%, 3fem&*3b*ttl3. 5%T?fc 

11 

[0139] mim, iijfe#oii^sftf»^3te®iSiSissiii^i"W'iiSBi-e*>5. 
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z<D\mxmm^tix^ ^&xh%o 
[oho] iBio3te««jjyB23, w,2.<o%nm&M25 s wni&2$tttt%\<n>*p?%m27 

[0141] #btb^SM3fem^^SHl^AMl. 5(100mW/cm 2 )figlt^#Tt-*3 
tt5-fe^®»lcm 2 COm^-mffi#'t4^?il^Lfc^w^, S^MS1413. 6mA 
/cm 2 , ltt«tE»l. 38V, ^H^-^73. 4%, 3t«^^ttl3. 8%T'fc 

M£#<l 12 

[0142] Eli2te, iafiWl2^«58MiS*«3El^Si2iS:^i-||fffiH"e*>5o H»!J 

, Hp«iJ29*^t-5jgi©*iigji27i:, ^2<©^ias33^ m2(D%mm&m25b 
^mmmmmi5t&z<Dmxmm£tix\<^&xhz> 0 

[0143] ^l^m^^S23, M203tH^^Jg25, M P$U29^i"^10^^g27 

, m2(7)^r H iii33^t^«ffimn®i5tt, nifi^8i:iRi«o^«fe-e^j«ufco r*uc 

[0144] #bttfcMM3fem»^Sl210AMl. 5 (lOOmW/cm 2 ) IM^frT tfc 
/cm 2 , PifStEiil. 41V, Jf^HT-«74. 3%, 3t«3E*3b*»14. 1%"C& 

[0145] tt»Jli^MlC05*V^4, ittSJ^Jl-Ctt, j£l0>jSW3*«S5fc:H PSB7d s J£ 
[0146] ltgi^l^#^3tm^m^«fflS^«, I1©SI*SI5I;, ^<D^*S500n 

iv-as, nmmtmm<Djjmxmmvti 0 

[0147] C©f^, ^l<D^PJ^m®5(O5p^J¥ii380nm, v— Mg£itel5 Q /□, & 
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cons] ttMM2kmt&m3<Dmwz. ttmmxa, itmmixnhtiitmm±^^M^. 
i3t, mmmmmi5t&z.<D)m-emm£tix\, ^z>Axh% 0 

icra (DnM-n^^mi^t^t^, m&mffi$s&.n23. 5mA/cm 2 , mtk 
ssUffteo. 52v, 0%, %m^m&m-is. i%x^tc 0 

[0150] Jttfc#J3£|lte#j6£(Da;V^ ifctfe#!l3-t?te, Jttfe0!ll-e#btb^tR±(^ Hi 

Mio^«^ms23, RSU127. m2(D^tm^mm25, Rxn&mw&mi 

[0151] #b^c5ffiSM3fem^«l^ilOAMl. 5(100mW/cm 2 )RSI*#:#T^*5»-t5 

-tr^®^lcm 2 (Dfl;^-mJ±#tt»^Lyc^^ N M*&««&5££tell. 8mA/cm 
2 . W«Cig«BEttl. 38V, ^H^-^73. 2%,3fe«^iftai*ttll. 9%-Cfcofc. 

[0152] 

2£ffe3g K/B bT M£bv ^SrfLt v ^„ 

bfc^oT, itmmi(Dm^x<o, mmwn^xxf2(D^^-rti(Dm^^^xhyt'm, 
[0153] ^fc, *itt±jfeojt«^i2— 3, mmm3—i2(D%m^mm.(D%m^.m^ 
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[0154] [^1] 





^^&«;lS(mA/cm 2 ) 


mmmm.E.(.v) 








26.6 


0.52 


70.1 


9.7 




26.5 


0.53 


73.0 


10.3 




13.1 


1.35 


71.8 


12.7 




13.3 


1.38 


73.1 


13.4 




13.7 


1.37 


72.9 


13.7 




13.6 


1.39 


73.6 


! 13.9 


HM'J9 


13.0 


1.36 


72.8 


12.9 




13.2 


1.39 


73.5 


13.5 




13.6 


1.38 


73.4 


13.8 


?I»IJ12 


13.5 


1.41 


74.3 


14.1 




23.5 


0.52 


71.0 


8.1 


J±$£#IJ3 


11.8 


1.38 


73.2 


11.9 



[0155] (mi(Dmm^^^x(Dm^.M) 
mmmmis— 36) 

%mm 13 

[0156] m^mirm^(D%mM^mi^u'r(D^\^mx,fz.o 

(do. o%i^^7K^mznofpm mi<Dmmmmm5mmz%&7kx j \rft>,zffi 
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% 

^BfiJ¥te$j380nm-efc9, $tS550nmcD3fe&;i;#i-5^ii^te:78. 0%, — (Xm 

[0157] #cK, #^rc^«^^gfflM^-h^. ^XVCVDfe^J;^ J-S 
iH.H.BH p^m^^^JE^^-efc^nV^o. 02jJj^%K— 

4 2 2 6 

4 2 

T, i^¥##El3b£:7£f£Ufco Jfcfc* JDKJPMf^tziSiH , H N PH^^, nfii 

[0158] 3tem^#l®13±tC s -^^hcz>-^^^yv^^«tl9^blElb^i?$50n 

«Jil5b«:7&fi£U 2S^^TS®«^H5i!bfCo £Jt_h<£>xai-J;?K &3tte 
[0159] #^fc3tm^Sffi(^AMl. 5(100mW/cm 2 )fiait^#T^*3^5-fe/«^ 

^-mBE^o. 52v, ^ht-^72%, %M&&$h&te8. 7%-e&ofc 0 
MM&\ 14 

[0160] ni3{^i-«ato3t«^^«^*5VNT, ^lo^^msso^^^tij^j? 

[0161] ^y^l/?j£<Dmi(VmWmmm5<D^~-h1&m-i24Q/n, Will)¥te380nm 
Xh<0. ?Sfl:550nm(D5t{-^-r^ii^(i84. 0%. ^X^!i65%-e&o/c 0 ^ 
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[0162] ytnM&mw:mmm±i^ ■mmmi^tmmco^mx^mM^mi^, mmnM 

[0163] nhtLfcytm^W^m^>AMl. 5(100mW/cin)mM£k{$T^i3tfZ>±^m 

ffimJ±feO. 52V, JF^H^^71%, 5fc*^&$lW8. 9%Tfco/c 0 
15 

[0164] mstc^i-^at^^s^^sgicjov^T, Mi(Dmm^w,m5(D^y^^m(Dm 

[0165] ^y^>?&(Dmi(DmWmmm5<D^—hnm-£22a/n. fl||J?:te390nm-efc 
9, fcK550nm<7)3t^1-5Si®*te83. 8%, ^X^te71%-e£>ofc 0 *7C, 

15009mm" 2 , Hfln^«:7. 6%T*&otl 0 

[0166] 3tm^^fiffls^_ht-, ^wyi3iri^i#o^-e^;ffi^jii3, 

[0167] #i^fc5fc®^£§B<£>AMl. SdOOmW/cm^M^^Ti^lt^-fe/l-ffi^ 
lcm 2 <DM-mffi#t££$J£Lfc^5, mmm,ffi,&m-£25. 5mA/cm\ PJ#t 

^mjEfio. 52v, j&vtm+miVo, ^m^^mi^. 4%-e£>o7c 0 

HSfe0tJ 16 

[0168] BI3m^"t"#3&05tttSEJfeM»C*3V^-C, mi^B^*®)l5(D^5/^>^BiJOi5: 
$^750nm-efc«9, ^^>^W^*U40#^fc5J^^ii^ife^Jl3^1^^(D^feT:- 

[0169] ^^>-^(DMl^S0^#«e5^>'--higm{i23Q/ / D, JHJ^«390nm-efc 
9, )K*550nm(D^^^-r§^*«84. 3%, ^X^(i76%-Cfcofc 0 

15388mm" 2 , l^n^ilO. l%-efeofc 0 

[0170] 3tmsg^sffis^±t-, mmmiztmm^mx^mg.&miz, mmmm 



* « 
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[0171] #^fc^m^^S^AMl. 5(100mW/cm a )fig|t^#T^*5^5ir^igSll 
cm 2 0«^-«JE#14^aiJSbfci:^^>. M*&m«&aBStt26. 3mA/cm\ 
mmtO. 52V, ^H-Pli71%, 3t«^»f*9. 7%-CfeofCo 

mmm n 

[0172] IEl3^^i-*^^im^^lie^^V^T, ^KD^§gWmS5cD^^V^tfj©ff 
$ ^800nm-efe<9 , ^y^W$m & 1 50#^fc5^te^!M 1 3 1 ^SrC 

[0173] xyfy^f(D|l©iB^ftl5©^- Mg37L«:21 Q/D, JM^OOnm-^fo 
<9, fcR550nm<D^^35§i§W83. 0%, ^4XmZ78%X*hofc 0 ifcfc, 

19435mm" 2 , ^P^{il2. 8%-efoo7C 0 

[0174] %nM^m.m^m±.\^ mmmistmrnco^m^tm^mis, mmmm 

[0175] #f>tbfc3fe«^^e<^AMl. SdOOmW/cm^HS^^Tl-^^S-fe^B^l 

cm 2 com^-mi±#tt^zaij^ufci:r^, m.mm^mn26. 6mA/cm 2 , rams 
«/Ef*o. 52v, mvtm*mi%. 3t«as*a*w:9. 8%-e&o/c 0 

^Jfe0!l 18 

[0176] n]3^75-r«it<D3tm»^e^v>T, s&i^sw^fp^^^s^^tfr^ 

[0177] ^y^ly^(Dmi(D^mMW^(D^—Ym7i\^20Q/U. ±pi£jJlgJ¥S3:400nm 
-Cfc<9, ?feS550nm(D3 1 6^*j-r^^iii*tt82. 2%, ^X^«78%-efco/c 0 * 

re, ^mmm\^mm^m^mmi^fc^^ ¥W^&2. ls^m, 

j£ ft 16795mm" 2 , P^flP^^25. 0%T:fco^: 0 

[0178] ^it^sfflii±(c ^^ji3^iwi#(D*-fi«m^Jii3, mmmm 
m ls^^u sottes^3mijd^7t^A^«)tm^^is^^bf- c 

[0179] #btb^^mS2^(SOAMl. 5 (lOOmW/cm 2 ) f^J^frTt-^tf SirA'Hfiil 
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« 

cm 2 (Dm^-mEE#tt^?|iJSbfetC^>, M&WM&&fc26. 3mA/cm 2 , H W 
midEttO. 52V, ff^t£HTWl%, 3tm^m$a^«9. 7%-T?feo/Co 

HJfe^J 19 

[0180] IH3(C^i-1t5t<753fe^^^g{-*5V>T, ^10^^^mS5<D3i^V^tfl(Dii: 
$ ^900nm-Tfel9 , ^^^H#P^ 1 70fp-^^U^MM^\ 1 3 £ IWHHO^T? 

[oi8i] ^y^^comi(Dmmmm,m5<D>— ngfet^mQ/o, TOanw^ionm 

fc. ^mMlfcJ^Bff^^tlilL^Jil:, ¥*&^te2. 73 Am, Mn«P$& 
^tt 12065mm" 2 , F?fiP^fi28. 2%-efcofc 0 
[0182] 3fetftMfflIt-hl^ ^Ml3^lRlil^^-^5fem^^Sl3. SSffifcl 

[0183] #btLfc3fem^^g<^AMl. SdOOmW/cm^.TO^^T^^ir/l-B^l 

mJEteO. 52V, ^#cHT-f£71%, 3fe^ifeSWW:9. 2%-efeofCo 

%Mm 20 

[0184] Bl3^^-r«3tcD^;m^^g{-*5V^, miO^Pj2tmS5^)^^-^BijO/¥ 
£^950nm-efc<9, ^^^0tFH^^8O#T?fcSl^^«^tgFn3^1^#(D^?i-T? 

[0185] ^^?&(Dmi(vmmmmm5(D^-hmm~£22Q/n, w-^mmi-i420nm 

■C4>9. iSS550nm(7)^i^-r^ii^fi81. 0%, ^X^{-±68%T?fco/c 0 * 
fc, ^^®m^{-^9^®^^^m^bfc^m^ W¥^^2. 92 a m, MP SPSS 
Sf^l 1981mm" 2 , ||P*{i32. l%X^tz. 0 

[0186] ^m^gy^gfflMUif^ ^ii^istiwuto^-fe-eTfett^^eis, liti 

m 15£M/&U ^3fetiS=K3«d^3fe^A*l-i-§3fem^m^«^f^MU/Co 
[0187] #b^fc3fem^^S®(^AMl . 5 (lOOmW/cm 2 ) fTO^^T(-:£tf %i?A-Ma 
cm 2 om^-mi±#tt^iiJSL^^^6, Sn&®M;^:!i24. 6mA/cm 2 , mtm 

mm-io. 52v, ^^ht-^70%, %-mmm$m±9. o%-tr&o7c 0 
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MMin 21 

coi88] ia3t^-r«it©3temi5sise^*5v^T. mi(Dmmmmm5(D^y^-^m<Dm 

[0189] rc5,^^^<0Ml<DS^a^«S5O^— heettt22Q/n, ¥#JSU¥te420nm 
m. it 1 20 1 2mm" 2 , §1 P ^ «36 . 9% -Cfcofco 

[0190] ^m^^effi«_h^, mmmi3tmm(D^m^m^mi3. mmmm 
Jii5^^u ^^t4s^3»^^^AWi-?)7fem^m^e^^by-c 0 

[0191] mhtvTz.ytmMWlMiW<DAMl. 5{100rrW/crn)mk$^WT\Z-tetftt;V^m\ 
cm 2 (Dmffi-nJ£¥? J &%:W\l£\-'fcb^^ M%&n%t& %£te23. 5mA/cm\ F^Mi 
mff^O. 52V, ^HT-tt70%, 3tm^^^«8. 5%T*fcofCo 

[0192] (it»(|4) 

®3^i-#3£05fc«^g!m^^ 
I¥$^il00nm-^fei9, ^^^n#^^210#Tfo5J^^«^F!ll3i:II]#<Z>^ 

[0193] ^^->^(D^l<Z>^PJ#mji5(Di/-hig^L^23Q/'n, TOflllJ¥te430nm 
-CfcD, i&fi550nmC7)5fe{->Pf-r^i§^{i85. 9%, — fX^te52%-efcofc 0 £ 
fc^feWm^^^^ffi^^m^U^^:, W^{±3. 50 /xnu HlP§l^ 
^ii9732mm"\ ^P^-«:37. 4%-^fcoyc 0 

[0194] ^tm^mmmmm±^ mmwnstmmco^m^m^m^, 

[0195] #btbfc3t«^^^gCOAMl. 5(lOOmW/cm 2 )^t^^#T^*5{t^ir/^®^f 1 
cm 2 <7)®^HttEE#14£$y^Lfc£:CL^ M^m^^«22. OmA/cm\ 
mm-iO. 51V, ^^H^-!i70%, ^fg^^]^«7. 9%-rfeofc 0 

[0196] mmm) 
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[oi97] mft&mmk^xmm^mt£jf : 7xmiR*m\<\ m^mm±^mi(omm 
mm<D ^m^m^mmm mu^^t^ <nM w mmm 50 w-^mm 
[0198] ftm^£igfflXt5LB^ ^iS^!ii3i:P#o^&-e3fefl:^m®i3. lats 

[0199] ^^>tt/c7fem^^S«^>AMl. 5(100mW/cm 2 m£t#d4 : T^:fett&-fe/l'®^ 
#BmflEteO. 52V, 7fem^^*«8. 4%-efeofc 0 

[0200] mxmu itmm^ mmmi^h2ico^m) 

[0201] [352] 
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[0202] ftm^mmwmm%L<D!ftmz.^xm7iz>a tftmm&mmmmmte, 
xmmu fcmjto mQW-x^^m^t\ ^^^(Dw^mm 
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[0204] 5tS^«l'Rp14^^:#^»Sr#^5^H'X^ (550nm) *5 <fctfigi§« s . M 

P^±0ifOJ;5^^b-t _ 5^ i tcoV^-C%x.5„ fi£3fe0»J:u Hi£$i 13^21. it 

13^21 o^-^^v Mfi^i"-^^^^ofc 0 
[0205] »vn\ 3tm3E«lfeflffla^o♦!H4^3t«3E^^^^l©«H4^^:4-^5aI*^-ov^ 

#52 (□) fefe&mi KoV vf* «F #53(#) ttHfcfc|13a>e>!l!fefc)21 fcoV ^ 

[0206] mi3^j;5i:> m nm&'b£\,^m&. f^mmssst^nm^matmz.mta-r 

5 0 ££>^ ^ P«S25%«t0^<^5t, «lftm»E«fttt. »4>U&«>5„ 0 
. 8-37%<D$5fflT-M P^^ftW^WJl (m P»%) J^ffiWfS/^fb 
H^i:^^o £fc ^»d2li:Jt»!l4i:^Jttfei-S^, fJP^mvb37% 

[0207] LfcdSoT, 3tm^^e^3fem^^^[^±^^cfe^^. n □ m&o. 8 
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» 

[0208] z*ib<D&iWz£<o, wm&n&&£xfm&mtt\zbAs¥&T£ttzbte<m&m. 

mmm 22 

[0209] H4t^ii»3t©3t«*^ia4i^T<©J:5^f^Kb^o 

[0210] mmmi7tmm^vxmi(Dmmmnm5^x^m^tzM, mi<nmwmw§5±. 

o/c„ 

[0211] griB3te«*ifeK«fflS«±^^ 3tem^ifeei3*5j:^®mffi®i5o)iR^^j6 

fee 

[0212] #bttfc3tm^^H<7>AMl. 5(100mW/cm 2 )3S^^f^Tt-*5^^-fe/^SfMl 

mmm 23 

[0213] H4^^:-r«3t03fem^^m^*3VN-C, Sfl2O^#®Jill<7»?;5U0nm 
[0214] ^(DmWmmmilJ&f&'&^y— Mg#tkfcl8G &S550nm^>3tt- 
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[0215] mmm2(Dmmmnm ii±m, ^m^&Jiis&itmsmiiiJiis^jiiiiciisi 

[0216] #^fc3tm^^g^AMl. 5(lOOmW/cm 2 )BS|*^T^ttSir/l-ffi^ 
lcm'cDm^-SJi^^S'J^bfc.hr^, M^&«^S«26. 6mA/cm\ |H#C 
SSmJEEfiO. 52V, Jf^H^«72%, ftmte&&l&Y&9 . 9%-C*>ofc„ 



[0217] Bl4^i-=HI5S©3te«3Elft^fliH^l3V^T, ^2©^Wztm®llOJ8l®^20nm 
[0218] l2©gWiiillMi©'>- Mg^tel7Q/[DT*fc9, ^550nm(O^;{z: 



[0219] tufB5ttt^^efflSK±t-. 3tm^Sl3*5j;lF»®mMl5(D)II^» 

[0220] #^>tbfc3t«^^Se^>AMl. 5(lOOmW/cm 2 )MM^frT(-fc(tS-fe^®^ 
lcm^m^t-flBE^tt^IiJ^bfci:^^, $g*MBfctt?£tt26. 5mA/cm\ ggigSc 

$$mffirao. 53v, ^ht-«73%. 3te®g£i&Wteio. l%-e$>ofc 0 



[0221] m^z^-rmm^mM^mm^^x . m2(Dmwmnmii<omm-&50nm 
x*h%umznmm22bmm<D^mx%m&&mmmmfo&M]&isti 0 

[0222] ^20SM*«Sll?^fife«©^— hffi^tttl5Q/nT?*>9, fe^550nm(D3fe^ 

*t-f-5Sifl*tt81. 5%. ^X*W:78%-C*>ofc. 
[0223] a&e3fc«£!fe3£«J3S«_hfc:, 3fett3SlfeSi3*5J:TJs*iB«fii«i50)gt::|lli 



25 
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[0224] #f>tb/c5t«^^^e^>AMl. 5(100mW / /cm 2 )flSl'j-^#T^*3tt2>-fe/'V'®iMl 

«J±teO. 53V. BVtm^\*73%, 3t*aE#y»*W:lO. 2%"C*>o;fc. 
Hife^J 26 

[0225] ®4{C^i-«at03fe«^#l^fi^*5V^T, fK2©SM#«jillOffltffdS80nm 
[0226] JB20SK*«»ll^fife««>i^— h«ft:ttl3Q/n"C*>?), fe^550nm<7>3t^ 
[0227] ffiriE3te«3ESI§Seffia&KJL^ 3t«**»l3*3J:rjqiSiiimffi«l5<oilitc^J6 

[0228] #^7c^ll^^g^AMl. 5 (100mW/cm 2 ) ilt^ftTl^itSt/Vffiil 

nmto. 53v, ff^a^-^73%, ^m^i^mo. i%x*hotc 0 

[0229] H4»C^i-fl|aS<^3t«^ifefietc:*3V ^"C fg2<7>3gPj!*f US 1 10JRi¥j6S lOOnm 
[0230] ^20aW^C«Sll?^fife^^>— hS^tttlOQ/n-efct), jg^550nmCD3fe^ 
[0231] fjffi^m^^mfflS^-ht--, 3fe«3gijyil3*5J:tJ«*Bfi«ffiJi1 5<7))I|I(£,« 

[0232] #btLfd3t«^^fi^)AMl. 5(100mW/cm 2 ) M^#Tf-*5^ir/V-S^l 
cm 2 (Z)««t£-«ffi^^a!j^Lfci:^^>, ^m^^(*25. 4mA/cm 1 HIM 

mi£tto. 53v, ^H^-tt74%, %mm$mm-±Q. 9%-c*>o^ 0 

28 

[0233] [H4^-r«^^m^^| , S^*5VN-C, M2O^Wa»m«ll«)JKJ?:*Sl20nm 
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> 

[0234] &2(Dmwmnmilfcf&&(n^—h&mZ5Q/nT~h<9, &ft550nm<D5fetC*j- 

-tZ>m$>mZ77. 5%, — YX^ii76%T*fcofc„ 
[0235] Sufe^m^m^gfflS«±tvl, 3t«*lfeJil3*3iU«ffi«ffiJBl5<7>«lJ!:lllfi 

fee 

[0236] #btbfc3tm^^^S^>AMl. 5(lOOmW/cm 2 )BS,lt^#T{-*5^?)ir/l-gD^l 
cm'om^-mffi^^Sy^Lfcirr^, ®*&m^^te24. 5mA/cm\ H£feMS 
®J±«:0. 53V. 3fe*SSElfe5ft*W:9. 6%T*fcofc„ 

[0237] mmmi7. Ili£$j22^«b28<£>%il) 

[0238] [^3] 
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[0239] £f\ 3te«aafe3£Kffl2&K©4$ttfcOV ^T#X.3 0 Hifc^J 1 7, I«f!l22i^28 

T.^-^-56(D)fi^»!ll7{CoV^, ^#57(#)ttHlfi^22— «^j28(CO 
[0240] |llfiW22*^28<D^ixt^V^Tfc*2fla«<D||ffi0dl7^±|lI53t«^Jfea*^ 
©f^!^, ^2cD^0^*mJi^l5:tTV^V^»>)17i:ttl^LT^m^#fe 
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^2O^0JigmS^Bf ff^lOnm— 100nmOtSffl-C\ fg2<7>jtBj!*|«Ji 

[0241] Lfc^oT, ^m^e<^^m^m^)^^<lR]-t^^:6fcfe^^, m2CO^P^^ 

m« OjgU?^ lOnm- 1 OOnmOtSffl-efc^rir^M^UV \ 
[0242] ^fobcD®}^*.*). lMMg^(5iAymT$^5rt^<lt^tE^J:tFI 

.HJ(S#!I 29 

[0243] taste. ^»"j29^#^s§y3fem3£m^®5i^i-rTffiin-e$>§ 0 Ei5^-r 

[0244] SHJifcfll 17tP#tCbT3fe«^mSSffl StK*-e^fiKUfc^ , ^X-^CVD&{C 

4 2 2 6 

4 2 

nm-T?±iflUT, iM^f*Ji23b£^Uc 0 #Cf^ J^^^^SiH x H , PH £J1 

4 2 3 

v/y=iV®^/f:$25nm^±iaLT, nM^Wi23c£}«W-c 0 CltUCj;^ ll© 
^m^^S23^^$nfc 0 S^If B#<DStg?S.^«#^ OS(c:*3V^200 0 Ci!Lfc 

o 
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[0245] #btLfc^SM3fem^^S^>AMl. 5(lOOmW/cm 2 ) fig|"t*#TtJ:*5tt5 

-tr/l-®»lcm 2 (7)li^-mi±#tt^ay^b^^r5, «a&««HKfttil3. ImA/cm 

nis^ii 30 

[0246] ia6tt. lllfe^J30t^5j»SS3t®^iSl^e61^i-®fSia-T?feSo HM#J29 

[0247] wt, iD6^fflv^T, mmm%m^mm.e\(DmM^mz.^^xmm-r^> 0 

-^^hnV^x^!;>'^tc:J:«9S«S200 o C-t:\ BWfcffii&iSrff^lOOn 
Sfcfcl, ^»029i:lKlC^-t:\ »2©3t«35itl»253trjqiEiBm«Jil5«rmricL 

^±ox^^«t9,S5fe^tR3ffly*^^srAi*i-s»e^3fem^ife^e6i^ 

[0248] #e>tbto«SM^«3E*S«^AMl. 5 (lOOmW/cm 2 ) ffJlt^Ti^fcttS 

ir/V®^lcm 2 om^-mffi#14^J^Ufci:^^>, M^&m^S^13. 3mA/cm 
2 , MSfeflBWEtti. 38V % ^HT-^73%, 3tW3Eife3MM*i3. 4%T'feo*:„ 
^Sifefll 31 

[0249] g|7tt, |llfi^31^5jaSSl3fe«3gijl$ie7lS:^-r»fffi0"C*>5o HWJ30 
fc^jgVMS, fjl<D™jf 27J2, ^l^.U?^2<D3fem^^S23, 25^SV>^Mi- 
5J:5^^<^lo^P paJ29Sr^ri"5^-efcS, 

[0250] 07*fflV^, ^eM3fem»^®71(DK3t^fe^oV^I^0^T^o 

■^^hn>'^/N o ^y^i/^^J;«9S^^200 t C-C\ ®Mfcffi#&3rJ?:£200n 
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mz. mMm29kmzif®kX\ m2(D^tm^m25Rxjpmmmmmi5^^ 

[0251] nbtltdmmmytm^&mWVAMl. 5(100mW / /cm 2 ),W^Ti^H'5 

-fe/Pffi^lcm 2 ^m^-«i±#'t4»J^brci^C^, @^m^^«13. 7raA/cm 
\ 37V, Jf^H^-^73%, ^mi£^*«13. 7%-Cfcofeo 

HWlJ 32 

[0252] gi8tt, mmim2\z&mnmmftm^Whmw:8i&^-tmmmxhZ) 0 mmmi 

ffl P n29^WMiT^W,2(D^ mm33fimf&£tlX\; ^^.tXlbZo 
[0253] l^T. E18^V^, ^jiM5tm^^e81OM^fe^oVN-r|^0^1-So 

£1\ HW!j31i:PC^-C\ fgl<Z>™Ji27£^J&U mi^> t 4 5 ^S27^^ 

^i-S^MJ:^ mn^29&j&}$irz>$iX<Dj:m&ft<>fco 

m^^2commmmm ii tmm(om^xm^m^m^i5nmxmmLxm2 

^x\ m2(D^vm3<Dmmnm^tm^m^ti^, ^mmm^xx^w^ 
mtimwm^mmftm&mmvtzo ^<d^^ m2(D*pmm33^ mi^m 

mmm9 tmz^mx\ m2(Dftmm&m25RTfmwm,fami5%Kmi, 
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[0254] &btvft$&M%LytM&&MM<OAMl. 5 (100mW/cm 2 ) flStt^fe#T^*3^5 
-fe/V®^lcm 2 OS»fL-ttffi#'t4^fflU^Lfci:3.5, 0^*^^^13. 6mA/cm 
2 , BMS^g«JEEttl. 39V, ^H^tt74%. 3t«3EifeS&*ttl3. 9%T-*>ofc 0 
HJfe^J 33 

[0255] I29tt, ^#933t^5»Jia3t««*S«9lS^i-W-ffiB|-C*)«o H»»J29 

[0256] mio^m^S23. m2(Dytm^m25, Rximmnmmi5it. mMM29t 

£«U£«91&fmUfco 
[0257] #b;fafc®JIM3fcS^&§£e^AMl. 5 (lOOmW/cm 2 ) J8l**fe#Tfc:*3tt5 

\ miki&mmzi. 36v,^B^te73%,3tm^^m2. 9%-efco^ 0 

HJ&#<I 34 

[0258] aiott, iii60a34^sass3t*as*K«iois:^-t-wfifiig-e*)5o ^ttsfli 
[0259] ^KD^m^^ii23. %2(D%mmMM2<o^ mi<D^mm27, r&m&w&bi 

•rS5KaSt3te«3ElfeSlllOlS:f^RLfeo 
[0260] #e>tb^S(SSi3t«SEifeS*^AMl. 5(100mW/cm 2 )HS|t^Ti-*5it5 

-fe^®^lcm 2 <Dl6^- i ®ffi#14^S l J^b^^^, $S*&®ifiE$&l£tel3. 2mA/cm 

\ igMmi£tti. 39v, mjtm i ?te74%, %mMmfrm*i3. 5%-e&o/c 0 

I^Jfefll 35 

[0261] Butt, ^16^35i^SjB*JiS"3t«^ifeSlliii*:*"t'WfffiBI"^*>So 
Pj2»m® 1 1 *sj^rit$tbTV ^j£-efc5. 

[0262] Hl<?53tm^e23, &2<D%m&&M2^ §iP§P29^Wi"?>mi^4 J F^ji27 
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[0263] mbtltdmm%iytn&®:mW<nAMl. 5(lOOmW/cm 2 )ffJ^#T^:fett;5 

mmm 36 

[0264] Bii2«, mMm6iz.m&mm^ftm&&mwi2i&^-rmmmx»&z> 0 mmm 

[0265] Bl03tm^H23. m2<Z)3tm^mii25, P*! P fP29^1-5fgl<D™Ji27 
, ^20^)1 33$: 0^®«ffiJil5te, H»U32«^|R!il<^^-e?f0i5feL/c o CLft 

ir/v®^icm 2 (Dm?^-mffi#ti^sij^b^t^^, mmn^&ms. 5mA/cm 

[0267] (i*;«J5) 

[0268] vtmmitmm^x, ^mm^mmmmm^x^m^t^k. ^KD^mm^mi 

[0269] #btb/cfgiiM3tm^^iSttOAMl. 5(100mW/cm 2 )BS|^^-f iCdottS 

iryl-®^lcm 2 (Dm^-'ai±#'l4»J^Ufci:w^, ffimmWffiS&fell. 8mA/cm 
\ HM'fflffitel. 38V, ff^HT-}i73%, 3tS»l$jWll. 9%T*fcofc„ 



[0270] (J;b»!l5, mMm29frh36(D^m) 
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[0271] [*4] 
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[0272] m2(Dmm\^^^x<D-mmm) 

^mmmx^mmm^tm.^mmt^x. ^-^-^b^-hm^m^tr^ 

So 

i . ^ mm n m^^-r^M-^t. #&uev ^m^itm 
i-i. mmm^m^mmm^mm. 

mi5\*. mmm37^&%mmmftmm&mm<vmm&^irmmmxfrz> 0 
Mm<7>mmm.%nM&mwj&, m^mm2oi±\z.^ mmmmm'mm203. mi 
<7)^m^$iS205, ^r^jg207, m2<D^m^®209, mmm,mm2ii^(D\m 
^mtexmzL&o ^p^S207^ ^»^p$i5208^u miRxim2(Dytm^: 

}&JI205, 209te, B^JfSliP$P208^bT5:v^^fi4i-§ o ^l<753fem^& 
Ji205te, p§y^lf{Wl205a. iM^#Jl205b;&^nM^{«l205c£^|l|M 
ica^ir{ix., ^2O)tm^ii209fi. pM^^S209a, iM^#f*il209b^L 

tj? n g!j^^jg209c^<D]ii{cm^TMx.?)o s®m^ji2ii(*. x®3t^n; 
®2iia^, mn,m2iib&^(DmfcMte.xm?Lz>o 
[0273] i-2. 

[0274] £1\ ^7fef4S«201tbT^ffi^^pvf/ ce ^^S«^fflV^, mj®5gP^^«ii20 

iS200 o C-C^L/Co i^T, M"Did3SQf]2*m®203ift®(D^^^^f ofeo ft£ 
S25°CO0. 5%^zK^^90#?SUfcm, tu®5g0J^Hii2O3|g®^7K-e 
-|-^^v5lE;#Lfc 0 ^^^^OMraiK^mjS203^v'-hmi7Lttl5Q/ / D, flU 

[0275] mbtLfc.mffi±^. ZfyX^CVDm^&K), WM^^SiH^ BH&m V \ 2§ 
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4 2 3 

[0276] fjllO}fc«^|j!205<Z)_h^ ^^hn^/NV^y^^fe^J:t9»^^200 o C 
T% ^^S2O7^bT^b»p^ff$2OOnm^^SJ:9{-0)5febfCo M^T, 
207^®(D^^^^TV^ P g&208£?MLf;L o ituSigl^M 20303-;/^- 

>^bmm^m&25°c<Do. 5%m^7^Mm^2owm^td^. ^mmzoii&m&m. 

^^S205cdS®ttJU^|g P g|5208^^LTV ^r£«fS£;h^c 0 
[0277] Winn20S^-r^mM207(D}L\Z, ^X-eCVD&^i^. J^^f^^SiH 

2 2 6 

£5 { - -ftMbfcpM^H B B^y =3 Vjf ^ff $20nmT'±i^L-C . pS^^M 209a£ 
M^LTto #C^, WMJf*\Z.S\H , H ^fflV^j^UfciM^ H B B ^y^»l^i¥$2 

4 2 

. 5Mm«Lt, iM^^S209b^^U/c o jfcfcl, WMtf^SiH . H PH 

4 2 

3 

MT^/V7T^^y^^®^l¥$25nm-Tr±ifIbT. nM^»f$Ji209c^/5jcUCo 

:feV^200T;tUCo 

[0278] m2(D%m&&m209±iz.^?*h*>'*^y?v>ymz£vmmmwmmm2ii 

[0279] #^tbfc^S^dfem^^^a<7)AMl. 5(lOOmW/cm 2 )M#:#T^:io(-j-& 
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sc 

/cm 2 , 1WIE(V 39V, MS^(F. F. )&73. 1%, 

oc 

(Eff. )tel2. 9%-Cfoofc 0 
[0280] 1-3. Jfc$£#!|6 

[0281] ^W037^P^(CUTmi^5 1 6m^mii2O5*-e^Lfc^, JglO;)fe®^£lg 

[0282] 4 1 PS® 21701:^ ^ife^37i:P#(CL-C||2(D3tm^e209^lFS®m® 

[0283] #Wciia)feifigI(DAMl. 5(100mW/cm 2 )Mlt^#T^^^5 
S3t®^cm 2 0®^-SflE#tt£$J^Lfc£^,J fill. 8mA/cm\ V tel. 

SC oc 

38V, F. F. {£73. 2%, Eff. {ill. 9%-Cfco/c 0 

[0284] msi^^mmmsTRmmme^x^mmm^m^^m^m^m^ 

[0285] [^5] 
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[0286] CL^T\ ^\(D%mM^M20^t^2(D%m^^M2.09b^tL\zm'^tz.^%mi 

mm&htte&mjz. ^fh^tKDta^mm^, )&mm^tertz>m\<n%mM 

33 s efe3t(100mW/cm 2 )HS|^T, ^(25^) , ✓WT.xWE 
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OV, S3t®^0. 25cm 2 (D^#-e^iJ^bfci 0 
[0287] Jt®£^l6(C*5V>Ttt, *mm217^R&£tlftft(D5hf&l<oy£n&&:m205<D 

^m^m®^ii:^^^nTv^^fe^s^^/j^v^2(D5fem^e209cD 

SC 

[0288] — # % ^ife0l|37^*5V^fi, W P§P208O#&^W, tijfB*«3fe^203t 

<bH3#\ Hggfiix ^lcD3fe®^^e205-Tr<Dm^i£«^ / >b-CV^V\ dfrU^ $g 
2&K3fc<£>#<fcix ^^^207^m-r§Hfj^mi^>3fem^)S205T^ilX$tb^c 

^^®207T-(DRW^o^w^*^*^^b^L-rt@^ic/jN$< N £i 

^3tw^^®205^<z)m^it<DM / >^o^^^^ io ^%^^^ o ^(Dtztb, m 

[0289] £fc. ^5i^^l(D^m^^S205<Oai^r^ja^i:b»y6cD^i:^t?i a 75)^ 

fflQ^2O8iZ.£&m2(Dftm^&m209\HX*(Dytfflt&frfa±®%:&— $P^-$-L 
TV^^tgttj&MfyS&h/S. ££>KU P$B208(D*4ffi^j;i?> v % F. F. it 

oc 

[0290] :tif>©ati^ v . f. f. %&T^z^tte<mmmytmm&mwi&ifcki, 

oc 

T(DJ ^*D$*5r>:dS-C#, fcoTEff . &\ft±£tt~b&X-£1Zb*Zx.btlZ> e 

SC 

[0291] 2. ^r^e^iip^^EMb^/c^wtt^b 
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2-1. Hi£#ij38— 47 
HW!]38-47-m, EI15t^-r«5t^SM^;«^^fi^TOJ:9^-ft 

£T , ^14^20 ltLT^®^I^^•/t/ eC ^^^fflV^, |ij®5gP^^mS20 

^2oo°cx^m^ 0 m^x, mmmmmmm203mm(D^y^->'^n-otz o m 

^25<C<D0. 5%^7R^^90#SL/c#, BU®jg0J#*a2O3^®^^-t? 
+5>^^UfCo ^^^#OBiI®^^mS203(Di/— M&}ntel5Q/Ck ¥ 

%Xfr-otz. 0 

[0292] Htlra^0Jmme2O3(D_h^, ^X-^CVD&^iD, I^^HSiH , H B H 

4 2 2 6 

4 2 

M#^S205b^fifeUfCo J^tfXtCSiH . H % PH najfUS*^ 

4 2 3 

£25nm-e±£«LT, nM^f£Ji205c£^L7Co leKT^m^yf 2 

[0293] ^?*hv>*^y?V>'?m^£ , OMW&lg200°CX\ 3t6f£gc?>£:>^#]W 

mm^mt^xmitmm^mL-t^o 

mmi,±.mitm.^i(DMm(D^y^^, mmmmmmm203<D^y^-^tm 
m(Djjmxn^t^xvmum>208^m-r^mm207^n^vtc o fc*?u 

J¥telOOnm"efo£o 

^Ji205^||aJUfc§iPfP208^A^EUTV^>:^^^oyc: o £fc, TO/1207 
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[0294] fra®207_b^ % 7 P 7X-vCVD&m«tt), J^W^t-SiH ,H,BH * 

4 2 2 6 

, p^mM^p^^-efes^c^dso. 02i^^F%K-^^J;9^pM^ H B B ^y 

H , H &m\*^Xmm£&i<'V^m&m£2. SjumttiLt, i§l¥#tt:Jl209b 

4 2 

Sr^^LfCo M^^t-SiH x H % PH SrJBV\ n^I^M^I^T-feSy 

4 2 3 

>- #0 . 2MT- % K— 7°^ tb5 «t 5 l:n!7W 7*f!> a >-S 2 5nmT-it^b 

o lINFOStSgii^^ OS fcfev >T200°Ci:Uc o 
[0295] m2<D5fem^^®209_btC, •^^bt3^y^^y^fe^ < t«9^bMI&^ 

mLxmw32iib&&jiiu 2m&&t>*txmmmmm2iitijz 0 
x^,m^mm20iiMt-h^xm^mmmytm^mm^m^tc. o 

[0296] 2-2. JfcffcW— 8 

it ®tm7xnm 1 6 ±5 n ssas&v n t> im 2 1 7^#^i-ssif ® «® 

fERUfco ft, Jfc«^7— 8tC43V^^IBJJi^^«l$^l-OV^tt^l6^l38-47 

us 1 o^m^mii 20 5<d ± ^^ha nv^j >^7i m «t 0 mmu& 2oo°c 

bmm7Xte<pmm2i7±\^ \tmmx\tMi<D% i mm.mm205±.\z.^ m 
mm38-47km^fexm2<D%m^&M209RTfMwmum2ii&Bj&isKL O 
i^±(Dx.m^x^.myt^m^2oiim^h^AMi-^fMmm^m^mm.^i¥ 

[0297] 2-3. mffi.M48 

mmM48io^x^ ^m^mi5^m^xnm-r^, f mm207(Dmmm^ 
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^cbfc<D^, mifoffl38-47bmm(Dm&7km-wt&m\<^x^y^>?&ft^tz 0 
izvxmbthtcm p %v>208$:m-rz> * ras 20 7(d^b^^^i^*h ^n^sfc* 

207iatmico^tm^m205i)mBi^tim p^os^^u-rv^^, *3it>\ 

FJpm08J^oq^Jl207^®±l;ite^^^ 

mmyt&mt^ z>^tt£<m n^208<D^mmh\z.^^Lx^fLt\^x.^ o &tcm 

P^{i38%"efcofCo 

[0298] 7X\^ *ISJi207_hfc:, H»!)38— 47irPC^^2(D3tm^^iB209RtK 

^<D c t9tCbT#^ix/c*:^i£^38-47^J:'a ? , lt^7-8, ^jfc#!j48cDgfJl 
§J3fem^^S®^oV^T, AMI. SdOOmW/cm^HSIt^frT^^-fe^® 

ibu ^m»m^rj p^#tt^Ei20^iEi2i^bfc o m20Rum 

21I^V^T, (D)«J:b^7^oV^, (#)fi^»iJ38— 47f;iOV^ (A)teit 
[0299] [^6] 
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[0300] 2-4. mnm38-47&£Tf, itw<i7-8, mmm4s\z.m-r^m 
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[0301] ^«J43i:^»J48^Jt^i-^i:^ P^^38%-eiHlCT*fcS^, H»!l4 

3-e^4 3 F B 1S207^®_h^IM]£b207a^#^i-^fc, ^fcSL-@^f^O^;WC^ 
» ffc 1 <£>3fe«^mJf 205RX$m2CD%;nm&m 209<D ^*5V ^Tf§ 



WO 2005/081324 ' 66 PCT/JP2005/000142 

[2] mKommmmmi^ ^^®±^Mfi^i-5ft^i^fB«os^ 0 
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[7] ^O^W^WStt* ^Blff^ 10— 100nm-efe^)lf JftTOfclBttOSIK. 
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